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SCRAMBLING UNDER AN EXTENDED
PHYSICAL-LAYER CELL IDENTITY SPACEL

CLAIM OF PRIORITY UNDER 35 U.S.C. §119

This application claims the benefit of U.S. Provisional
Patent Application No. 61/075,610, entitled IMPROVING

SCRAMBLING UNDER AN EXTENDED PHYSICAL-
LAYER CELL IDENTITY SPACE, and filed on Jun. 25,
2008, the entirety of which 1s incorporated herein by refer-
ence.

BACKGROUND

I. Field

The following description relates generally to wireless
communications systems, and more particularly to mitigating
scrambling contlicts 1n a physical layer cell identity space.

I1. Background

Wireless communication systems are widely deployed to
provide various types ol communication content such as
voice, data, and so forth. These systems may be multiple-
access systems capable of supporting communication with
multiple users by sharing the available system resources (e.g.,
bandwidth and transmit power). Examples of such multiple-
access systems include code division multiple access
(CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA) sys-
tems, 3GPP Long Term Evolution (LTE) systems including
E-UTRA, and orthogonal frequency division multiple access
(OFDMA) systems.

An orthogonal frequency division multiplex (OFDM)
communication system elfectively partitions the overall sys-
tem bandwidth into multiple (NF) subcarriers, which may
also be referred to as frequency sub-channels, tones, or fre-
quency bins. For an OFDM system, the data to be transmuitted
(1.e., the information bits) 1s first encoded with a particular
coding scheme to generate coded bits, and the coded bits are
turther grouped into multi-bit symbols that are then mapped
to modulation symbols. Each modulation symbol corre-
sponds to a point 1n a signal constellation defined by a par-
ticular modulation scheme (e.g., M-PSK or M-QAM) used
for data transmission. At each time interval that may be
dependent on the bandwidth of each frequency subcarrier, a
modulation symbol may be transmitted on each of the NF
frequency subcarrier. Thus, OFDM may be used to combat
inter-symbol interference (ISI) caused by frequency selective
tading, which 1s characterized by diflerent amounts of attenu-
ation across the system bandwidth.

Generally, a wireless multiple-access communication sys-
tem can concurrently support communication for multiple
wireless terminals that communicate with one or more base
stations via transmissions on forward and reverse links. The
forward link (or downlink) refers to the communication link
from the base stations to the terminals, and the reverse link (or
uplink) refers to the communication link from the terminals to
the base stations. This communication link may be estab-
lished via a single-in-single-out, multiple-in-signal-out or a
multiple-in-multiple-out (MIMO) system.

A MIMO system employs multiple (NT) transmit antennas
and multiple (NR) recerve antennas for data transmission. A
MIMO channel formed by the NT transmit and NR receive
antennas may be decomposed into NS independent channels.
Generally, each of the NS independent channels corresponds
to a dimension. The MIMO system can provide improved
performance (e.g., higher throughput and/or greater reliabil-
ity ) 11 the additional dimensionalities created by the multiple
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transmit and recetve antennas are utilized. A MIMO system
also supports time division duplex (TDD) and frequency divi-

sion duplex (FDD) systems. In a TDD system, the forward
and reverse link transmissions are on the same frequency
region so that the reciprocity principle allows estimation of
the forward link channel from the reverse link channel. This
enables an access point to extract transmit beam-forming gain
on the forward link when multiple antennas are available at
the access point.

Currently, Long Term Evolution (LTE) defines up to 504
unmique physical-layer cell identities, achieved by 168 unique
physical-layer cell-identity (PCI) groups and 3 unique iden-
tities per group. In view of the introduction of home eNodeB
operations, additional PCls may become necessary to differ-
entiate Macro cells and home eNodeBs, for example and to
avold PCI collisions and confusions. For instance, 11 addi-
tional PCI space 1s added or extended, current scrambling
sequences will no longer be unique 1n the extended space thus
causing contlicts and collisions between network nodes.

SUMMARY

The following presents a simplified summary 1n order to
provide a basic understanding of some aspects of the claimed
subject matter. This summary 1s not an extensive overview,
and 1s not 1ntended to i1dentily key/critical elements or to
delineate the scope of the claimed subject matter. Its sole
purpose 1s to present some concepts 1n a simplified form as a
prelude to the more detailed description that 1s presented later.

Systems and methods provide sequence extensions to
existing scrambling sequence generators 1n order to extend
current scrambling sequences, provide unique cell identities
within extended physical layer cell identities (PCI), and avoid
collisions within extended PCI space. As PCI space 1is
increased (e.g., extended from 504 unique cell identities to
1024 or beyond), scrambling sequences and associated gen-
erators are extended to account for the growth of the respec-
tive cell identities. Such growth can be added incrementally 1
desired as future needs require where existing legacy systems
(c.g., those associated with the base 504 i1dentities) remain
functional and supported in view of the scrambling exten-
sions. In one aspect, extensions to the scrambling sequences
are provided as part of an increase 1n the number of scram-
bling sequences that are generated. This can include adding
exponential factors to available scrambling sequence codes.
Such factors provide uniqueness to the respective codes and
avoid collisions 1 PCI space by providing cell identity
uniqueness 1 the extended space. Such extensions can be
provided to a plurality of differing sequences including
uplink sequences and downlink sequences, where the
sequences can be associated with one or more components of
network physical layers. In another aspect, extended support
1s alternatively provided by enabling or selecting options
within the sequence to indicate whether the scrambling 1s for
original search space, for extended search space, or beyond.
By automatically detecting and selecting the desired space or
by increasing the range of existing scrambling codes, cell
identity uniqueness 1s maintained and legacy systems (those
using current PCI space) remain supported without modifi-
cation.

To the accomplishment of the foregoing and related ends,
certain 1llustrative aspects are described herein 1n connection
with the following description and the annexed drawings.
These aspects are indicative, however, of but a few of the
various ways 1n which the principles of the claimed subject
matter may be employed and the claimed subject matter 1s
intended to include all such aspects and their equivalents.
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Other advantages and novel features may become apparent
from the following detailed description when considered 1n
conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a high level block diagram of a system that
provides scrambling sequence extensions for extended physi-
cal layer cell 1dentity space for a wireless communications
system.

FIG. 2 1s a diagram that illustrates example layers and
channels that can be employed with extended scrambling
sequences for a wireless system.

FIG. 3 1s a flow diagram of an example scrambling
sequence extension process for a wireless communication
system.

FI1G. 4 15 a flow diagram of an alternative sequence exten-
s10n process for a wireless communication system.

FI1G. 5 1s a flow diagram of alternative sequence generators
and processes for a wireless communications system.

FIG. 6 illustrates an example logical module for scram-
bling sequence extensions.

FI1G. 7 illustrates an example logical module for alternative
scrambling sequence extensions.

FIG. 8 illustrates an example communications apparatus
that employ scrambling sequence extensions.

FIG. 9 illustrates a multiple access wireless communica-
tion system.

FIGS. 10 and 11 1illustrate example communications sys-
tems.

DETAILED DESCRIPTION

Systems and methods are provided to extend scrambling
sequences that are employed 1n extended physical layer cell
identity space in a wireless communications system. In one
aspect, a method for wireless communications 1s provided.
The method 1includes employing a processor executing coms-
puter executable instructions stored on a computer readable
storage medium to implement various acts or processes. The
method includes determining a set of physical layer cell 1den-
tities and analyzing a current set of scrambling sequences.
Themethod increases the current set of scrambling sequences
to account for increases 1n the physical layer cell identities.

Referring now to FI1G. 1, a system 100 provides scrambling
sequence extensions for extended physical layer cell identity
space for a wireless communications system. The system 100
includes one or more base stations 120 (also referred to as a
node, evolved node B-eNB, femto station, pico station, and so
torth) which can be an entity capable of communication over
a wireless network 110 to a second device 130 (or devices).
For instance, each device 130 can be an access terminal (also
referred to as terminal, user equipment, station or mobile
device). The base station 120 communicates to the device 130
via downlink 140 and receives data via uplink 150. Such
designation as uplink and downlink 1s arbitrary as the device
130 can also transmit data via downlink and receive data via
uplink channels. It 1s noted that although two components 120
and 130 are shown on the network 110, that more than two
components can be employed, where such additional compo-
nents can also be adapted for the wireless processing, scram-
bling, and communication described herein. For instance one
or more third party managers could communicate over the
network to the base station 120 or user equipment 130.

As shown, sequence extensions 160 are added to existing,
scrambling sequence generators 170 1n order to extend cur-
rent scrambling sequences, provide umque cell identities
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within extended physical layer cell identities (PCI), and avoid
collisions within extended PCI space. Although not shown, 1t
1s to be appreciated that the user equipment 130 or other
network devices may also employ sequence generators. As
PCI space 1s increased (e.g., extended from 504 unique cell
identities to 1024 or beyond), scrambling sequences 160 and
associated generators 170 are extended to account for the
growth of the respective cell identities. Such growth can be
added incrementally 11 desired as future needs require where
existing legacy systems (e.g., those associated with the base
504 1dentities) remain functional and supported 1n view of the
scrambling extensions.

In one aspect, extensions to the scrambling sequences 160
are provided at 180 as part of an increase 1n the number of
scrambling sequences that are generated. This can include
adding exponential factors to available scrambling sequence
codes. Such factors provide uniqueness to the respective
codes and avoid collisions 1 PCI space by providing cell
identity uniqueness 1n the extended space. Such extensions
can be provided to a plurality of differing sequences including
uplink sequences and downlink sequences, where the
sequences can be associated with one or more components of
network physical layers which are described in more detail
below with respect to FIG. 2.

In another aspect, extended support 1s alternatively pro-
vided at 190 by enabling or selecting options within the
sequence to 1ndicate whether the scrambling 1s for original
search space, for extended search space, or beyond. By auto-
matically detecting and selecting the desired space at 190
and/or by increasing the range of existing scrambling codes at
180, cell 1dentity uniqueness 1s maintained and legacy sys-
tems (those using current PCI space) remain supported with-
out modification. It 1s noted that the scrambling sequences
160 are typically processed via the base stations 120. It1s to be
appreciated that other configurations are possible. For
example, although not shown, the user equipment 130 could
also generate one or more sequences. In yet another aspect, a
separate network device (not shown) could be employed to
generate all or parts of a scrambling sequence. It 1s further
noted that scrambling can occur between stations, between
devices and stations, and/or between communications chan-
nels associated with a single station.

In another aspect, the system 100 supports various wireless
communications processes and methods for generating
extended sequences for extended PCI search space. The
method includes determining a set of physical layer cell iden-
tities and analyzing a current set of scrambling sequences.
This includes increasing the current set of scrambling
sequences to account for increases in the physical layer cell
identities. For instance, the method includes increasing the
current set of scrambling sequences by N, where N 1s an
integer and employed as a binary power to raise the number of
scrambling sequences 1n the current set. In another aspect, the
method includes increasing the current set by adding an
extension element I to the current set of scrambling
sequences, where 1 1s an integer and indicates whether to
apply the scrambling sequences to the set of physical layer
cell identities or to an extended set of physical layer cell
identities. This may include adding N bits to a scrambling
sequence 1nitialization, where N 1s an integer and the N bits
indicate additional bits due to a physical layer cell identity
space 1ncrease, where the N bits are linked to an increase 1n
cell identifiers employed in the scrambling sequence 1mitial-
1zation.

The N bits can indicate an arrangement of Primary Syn-
chronization Codes (PSC) and Secondary Synchronization
Codes (S5C), for example, where 1if N 1s set to a value of (1)
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for example, then PSC/SSC are swapped 1n order, if N 1s set
to a value of (0) for example, then PSC/SSC apply 1 an
original order. One or more of the N bits can distributed 1n
differing portions of a scrambling sequence as described 1n
more detail with respect to FIG. 2. The N bits can be applied
to a primary reference signal (PRS), a scrambling function, or
a hopping function, for example. The method also includes

maintaining the current set of scrambling sequences 1n addi-
tion to an extended set of scrambling sequences 1n order to
support legacy systems. In general, the scrambling sequences

are associated with a wireless physical layer such as a physi-
cal uplink shared channel (PUSCH) or a physical downlink

shared channel (PDSCH), for example. Other scrambling
sequence extensions can be applied to a physical multicast

channel (PMCH), a physical control format indicator channel
(PCFICH), a physical downlink control channel (PDCCH), a

physical hybrid ARQ indicator channel (PHICH), a downlink

cell-specific format, a user equipment-specific format, and/or
a multicast broadcast single frequency network (MBSFN)

format, for example.

It 1s noted that the system 100 can be employed with an
access terminal or mobile device, and can be, for instance, a
module such as an SD card, a network card, a wireless net-
work card, a computer (including laptops, desktops, personal
digital assistants (PDAs)), mobile phones, smart phones, or
any other suitable terminal that can be utilized to access a
network. The terminal accesses the network by way of an
access component (not shown). In one example, a connection
between the terminal and the access components may be
wireless 1n nature, 1n which access components may be the
base station and the mobile device 1s a wireless terminal. For
instance, the terminal and base stations may communicate by
way ol any suitable wireless protocol, including but not lim-
ited to Time Divisional Multiple Access (TDMA), Code Divi-
s1ion Multiple Access (CDMA), Frequency Division Multiple
Access (FDMA), Orthogonal Frequency Division Multiplex-
ing (OFDM), FLASH OFDM, Orthogonal Frequency Di1vi-
sion Multiple Access (OFDMA), or any other suitable proto-
col.

Access components can be an access node associated with
a wired network or a wireless network. To that end, access
components can be, for instance, a router, a switch, or the like.
The access component can include one or more interfaces,
¢.g., communication modules, for communicating with other
network nodes. Additionally, the access component can be a
base station (or wireless access point) 1n a cellular type net-
work, wherein base stations (or wireless access points) are
utilized to provide wireless coverage areas to a plurality of
subscribers. Such base stations (or wireless access points) can
be arranged to provide contiguous areas of coverage to one or
more cellular phones and/or other wireless terminals.

Referring now to FIG. 2, a diagram 200 illustrates example
layers and channels that can be employed with extended
scrambling sequences for a wireless system. When the PCI
space 1s extended, e.g., doubled, current imitializations of
scrambling sequences may have potential contlict 1ssues. For
example, 9 scrambling bits may no longer be suilicient to
cover all possible cell IDs (e.g., greater than 504 ). As a result,
cells with different IDs may use the same 1nitialization values.
Consider the mnitialization for PUSCH as an example:

(1)

If the PCI space 1s extended beyond 3512 unique 1dentities,
e.g., 2507 for example, 10 bits would be applied to represent
these 1dentities. If equation (1) 1s used under these extended
conditions, two cells with IDs N, and N,=mod(N,+512,512)

will have the same 1nitialization when:

_ 14 O celf
Cinis —MRNTT 2 +[”s/2J'2 +Npp

n, ,=mod(n, +1,32)
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where n, ,, 1=1,2, denote the slot number for cell 1. In another
alternative aspect, when floor (n_{s, 2}/2)=floor (n_{s,
1}/2)-1, if N2>N1, or floor (n_{s, 2}/2)=floor (n_{s, 1}/2)+
1,1 N2<N1. Note that n_s can have values from 0 to 19, for
example.

In order to extend the above sequence depicted 1n equation
1, a suitable number of bits should be selected to cover the

number of possible cell IDs. One solution to the mnitialization
for PUSCH shown at 210 can be such that:

_ ~15 ~10 celff
Cinis —MRNTT 2 +[”5/2J 27+ N

(2)
where C,_ . 1s a scrambling initialization sequence, RNTI 1s

Radio Network Temporary Identifier, n_ 1s slot number, and
N,,°*” is a cell identification number. Note that equation 1
was modified 1n two locations (e.g., 2 to the power of 14
became 2 to the power of 13, and 2 to the power of 9 became
2 to the power of 10) by increasing the power of available
sequences to account for the increased number of PCI space
identities. Other sequence configurations are possible how-
ever. For example, 1n another aspect:

Cinit  HRNTT 2 : 5+ |.H5/2J 2 : D+I€xr€nd€dzg +m0d(NIEEEH:
512) (3)

Yet another alternative 1s to use the following:

e |

init textended

512)

230+HMTI' 2 14‘|‘ |_H5/2J ) 29+H10 d(NIECEH?

(4)

In this manner, the process can be backward compatible, 1.e.,
legacy and new UEs can be supported, where I__,_ ., 1ndi-
cates whether N, ,°*“ belongs to the original search space (0)
or the extended search space. Extensions to other dimensions
of extended PCl space (e.g., tripled, and so forth) are possible.
Extensions to other channels are also possible as described
below. The following describes possible channels that can be
extended. The original scrambling sequences are shown with
the example channels or layers where an extension can occur
by increasing the power of scrambling possibilities 1n one or
more locations of the scrambling sequences or by adding an
extension element such as 1llustrated above with equation 3.

Currently, scrambling sequences assume up to 504 unique
physical-layer cell identities, which can be covered by 9 bits.
For instance, the scrambling for PUSCH at 210 can be defined
as follows: The scrambling sequence generator shall be 1ni1-
tialized with ¢, . =n, 2" *+|n/2|-2°+N, " at the start of
cach subirame. As shown above, the PUSCH sequence can be
extended by increasing the power within ¢, .. as shown 1n
equation 2 above or by adding an extension factor I to the
sequence as 1llustrated 1n equation 3 above.

Similarly, for downlink traffic: The scrambling sequence
generator shall be mitialized at the start of each subirame,
where the 1nitialization value of ¢, . depends on the transport
channel type according to

(v - 2M g 28 g /2] 27 + NS for PDSCH

Cinit = 3 9 MBSEN
Lns/2]-27 + Ny

tor PMCH

where PDSCH 1s illustrated as example layer 220 and PMCH
1s example layer 230. As noted previously, these layers/se-
quences can be extended as similar to the PUSCH layer
described above. For instance, an I extended factor could be
added to the PDSCH equation similar to equation 3 above or
the factors 2 to the power of 14 and two to the power of 9 in
the PDSCH equation could be increased accordingly as PCI
space 1s increased. The following layers show the current or
original scrambling sequences. As can be appreciated, each of
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the example sequences can be similarly extended as 1llus-
trated above with respect to equations 2 and 3, respectively. It
1s to be appreciated that scrambling extensions can be applied

to other layers than the example layers shown 1n FI1G. 2.
For PCFICH 240:
The scrambling sequence generator can be imtialized with
c,.=(|n/2 [+1)(2N,,°“+1)-2"7+N,,°*" at the start of
cach subirame for legacy systems.
For PDCCH 250:
The scrambling sequence generator can be imitialized with
c, .=|n/2|2°+N,.°¢" at the start of each subframe.
For PHICH 260:
The scrambling sequence generator can be 1imitialized with
c,.=(|n/2 [+1)(2N,,*“=1)2'"=N,,*" at the start of
cach subirame.
For Downlink Cell-specific reference signals at 270:
The pseudo-random sequence generator can be 1nitialized
with
c, . =2'%(7-(nA+D++1)- (2N, “+1+2'N,,"“+N -,
the start of each OFDM symbol where

at

1 for normal CP
Nep =
0 for extended CP

For MBSFN reference signals 280:
The pseudo-random sequence generator can be 1nitialized

with
c, . =2 (7-(n+1)+1+1)-(2N, V4 D+N, 2> at the

start of each OFDM symbol.
For UE-specific reference signals at 290:

The pseudo-random sequence generator can be initialized
with

c, .=(|n/2]+1)(2N,,*+1)-2'°4n,, ., at the start of each

subiframe. As noted previously, each of the original
sequences 220 290 described herein can be similarly
extended as described above with respect to equations 2
and 3 for the PUSCH layer.

Referring now to FIGS. 3-5, wireless communications
methodologies are 1llustrated. While, for purposes of simplic-
ity of explanation, the methodologies (and other methodolo-
gies described herein) are shown and described as a series of
acts, 1t 1s to be understood and appreciated that the method-
ologies are not limited by the order of acts, as some acts may,
in accordance with one or more aspects, occur 1n different
orders and/or concurrently with other acts from that shown
and described herein. For example, those skilled in the art will
understand and appreciate that a methodology could alterna-
tively be represented as a series of interrelated states or
events, such as 1n a state diagram. Moreover, not all 1llustrated
acts may be utilized to implement a methodology 1n accor-
dance with the claimed subject matter. In general, the process
in FIGS. 3-5 improves the probability of handover messages
being received by user equipment with minimum delay. This
includes shorter stalls or delays during handover between
nodes or devices, which can improve end user experience,
especially with real-time delay sensitive services where han-
dover outages are unacceptable.

FIG. 3 1s an example scrambling sequence extension pro-
cess 300 for a wireless communication system. At 310, a
number of physical layer identities (PCI) are determined. As
noted previously, current specifications provide for 504 iden-
tities, whereas extended architectures can increase by double,
triple, quadruple, and so forth. At 320, current scrambling,
sequences are analyzed. This includes analyzing how many
unique scrambling sequences can be generated with a current
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generator form. At 330, current scrambling sequences are
extended to correlate with the PCI space identities deter-
mined at 310. This can include raising the power of one or
more factors within a given generator sequence 1n order to
provide aunique sequence or code for arespective identity. At
340, the extended scrambling sequences are employed to
initialize various physical layers or channels. As noted previ-
ously, some example layers include a wireless physical layer
such as a physical uplink shared channel (PUSCH) or a physi-
cal downlink shared channel (PDSCH), for example. Other
scrambling sequence extensions can be applied to a physical
multicast channel (PMCH), a physical control format indica-
tor channel (PCFICH), a physical downlink control channel
(PDCCH), a physical hybrid ARQ indicator channel (PH-
ICH), a downlink cell-specific format, a user equipment-
specific format, and/or a multicast broadcast single frequency
network (MBSFN) format, for example.

FI1G. 4 15 an alternative sequence extension process 400 for
a wireless communication system. In this aspect, similar to
acts 310 and 320 above, at act 410, a number of physical layer
identities (PCI) are determined. At 420, current scrambling
sequences are analyzed. This includes analyzing how many
unique scrambling sequences can be generated with a current
generator form or format. At 430, a determination 1s made as
to whether or not extended PCI space 1s applied or 1s to be
employed. If extended PCI space 1s required at 430, the pro-
cess proceeds to 440 where an initialization selector 1 1s
employed, where I 1s an integer value that enables unique
scrambling codes to be generated for the extended PCI space.
It extended PCI space does not apply at 430, then, at 450,
current 1nitialization sequences (e.g., those for the 504 1den-
tity space) can be utilized.

FIG. 5 illustrates alternative processes and components for
a wireless communications system. A method 500 for
improving scrambling under an extended physical-layer cell
identity space 1s provided. At 510, an extended physical-layer
cell identity (PCI) space 1s generated. In an aspect, generation
includes doubling the number of scrambling codes available
for PSC and SSC. In another aspect, a PCI space can be
tripled, quadrupled, and so forth, based at least 1n part on a
number of home eNode Bs and a tradeoll between gains in
quality of service through mitigation of PCI collisions and
processing complexity. At 520, initialization of a pseudoran-
dom sequence generation for a channel 1n a wireless system,
¢.g., a 3GPP LTE system, 1s adjusted in accordance with the
extended PCI space. In an aspect, adjustment includes adding
K bits (K an integer) to span substantially all unique identities
in the extended PCI; for instance, K=1 can be utilized when
PCI space 1s doubled from 504 unique scrambling codes to
1008 scrambling codes. It should also be appreciated that for
non-random sequences (e.g., Zadoif-Chu sequences or
polyphase sequences 1n general) cell ID can be utilized for
sequence selection by tying a sequence index to a value of
N, ,°“; thus proper adjustment of cell ID to ensure unique
identifiers 1n the PCI space can be utilized for proper 1nitial-
1zation, €.g., avoiding sequence collision. At 530, scrambling
function(s) or hopping function(s) or a combination thereot,
are adjusted 1n accordance with the extended PCI space. For
example, when hopping functions are tied to a cell index
N, ,°“ the cell index is to be suitably determined in view of
the extended PCI space 1n order to mitigate repeated hopping
function arising from repeated cell IDs.

Next, a system 5350 that can enable aspects of the disclosed
subject matter 1s provided. Such a system 550 can include
functional blocks, which can be functional blocks that repre-
sent functions implemented by a processor or an electronic
machine, software, or combination thereof (e.g., firmware).
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The system 350 enables improving scrambling under an
extended physical-layer cell identity space in accordance
with aspects described herein. The system 550 can reside, at
least partially, within a mobile device. System 550 includes a
logical grouping 560 of circuitry that can act 1n conjunction.
In an aspect, logical grouping 560 includes circuitry 570 for
generating an extended physical-layer cell identity (PCI)
space; circultry 380 for adjusting initialization of a pseudo-
random sequence (PRS) generator for a physical channel in
accordance with the extended PCI space, the means for
adjusting 1nitialization comprising means for adding K (a
positive integer) bits in the PRS generator; and circuitry 590
for adjusting scrambling or hopping functions, or a combina-
tion thereol, 1n accordance with the extended PCI space.

The system 550 can also include a memory 595 that retains
instructions for executing functions associated with electrical
components 570, 580, and 590, as well as measured or com-
puted data that may be generated during executing such func-
tions. While shown as being external to memory 5935, 1t 1s to
be understood that one or more of electronic components 570,
580, and 590 can exist within memory 595.

The techniques processes described herein may be imple-
mented by various means. For example, these techniques may
be implemented 1n hardware, software, or a combination
thereol. For a hardware implementation, the processing units
may be implemented within one or more application specific
integrated circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FP-
(GAs), processors, controllers, micro-controllers, micropro-
cessors, other electronic units designed to perform the func-
tions described herein, or a combination thereof. With
soltware, implementation can be through modules (e.g., pro-
cedures, functions, and so on) that perform the functions
described herein. The software codes may be stored in
memory unit and executed by the processors.

Turning now to FIGS. 6 and 7, a system 1s provided that
relates to wireless signal processing. The systems are repre-
sented as a series of interrelated functional blocks, which can
represent functions implemented by a processor, soitware,
hardware, firmware, or any suitable combination thereof.

Referring to FIG. 6, a wireless communication system 600
1s provided. The system 600 includes a logical module 602 or
means for generating a set of physical layer cell identities and
a logical module 604 or means for extending a current set of
scrambling sequences. The system 600 also includes a logical
module 606 or means for increasing a number of the current
set of scrambling sequences to account for an increased num-
ber of physical layer cell 1dentities.

Referring to FIG. 7, a wireless communication system 700
1s provided. The system 700 includes a logical module 702 or
means for processing a set ol physical layer cell identities and
a logical module 704 or means for processing a current set of
scrambling sequences. The system 700 also includes alogical
module 706 or means for processing an extended set of
scrambling sequences to account for an extended number of
physical layer cell identities.

In one aspect, a method for wireless communications 1s
provided. The method includes determining a set of physical
layer cell i1dentities; analyzing a current set of scrambling
sequences; and increasing the current set of scrambling
sequences to account for increases in the physical layer cell
identities. The method includes increasing the current set of
scrambling sequences by N, where N 1s an integer and
employed as a binary power to raise the number of scrambling
sequences 1n the current set. The method also include increas-
ing the current set by adding an extension element I to the
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current set of scrambling sequences, where 1 1s an integer and
indicates whether to apply the scrambling sequences to the set
of physical layer cell identities or to an extended set of physi-
cal layer cell 1dentities. This includes adding N bits to a
scrambling sequence 1nitialization, where N 1s an integer and
the N bits indicate additional bits due to a physical layer cell
identity space increase, where the N bits are linked to an
increase in cell i1dentifiers employed in the scrambling
sequence 1nitialization.

The N bits can indicate an arrangement of Primary Syn-
chronization Codes (PSC) and Secondary Synchronization
Codes (S5C), where 11 N 1s set to a value of (1), then PSC/SSC
are swapped in order, if N 1s set to a value of (0), then
PSC/SSC apply 1n an original order. One or more of the N bits
are distributed 1n differing portions of a scrambling sequence
and are applied to a primary reference signal (PRS), a scram-
bling function, or a hopping function. The method includes
maintaining the current set of scrambling sequences 1n addi-
tion to an extended set of scrambling sequences 1n order to
support legacy systems. The scrambling sequences are asso-
ciated with a wireless physical layer including a physical
uplink shared channel (PUSCH) or a physical downlink
shared channel (PDSCH). The scrambling sequences are
associated with a physical multicast channel (PMCH) or a
physical control format indicator channel (PCFICH). These
are also associated with a physical downlink control channel
(PDCCH) or a physical hybrid ARQ indicator channel (PH-
ICH). The scrambling sequences are also associated with a
downlink cell-specific format, a user equipment-specific for-
mat, or a multicast broadcast single frequency network (MB-
SFN) format.

In another aspect, a communications apparatus 1s provided
that includes a memory that retains istructions for determin-
ing a set ol physical layer cell identities, generating a current
set o scrambling sequences, and automatically increasing the
current set of scrambling sequences to account for increases
in the physical layer cell identities; and a processor that
executes the mstructions.

In yet another aspect, a computer program product is pro-
vided. This includes a computer-readable medium that
includes code for extending scrambling sequences, the code
comprising: code for causing a computer to generate a set of
physical layer cell identities; code for causing a computer to
extend a current set of scrambling sequences; and code for
causing a computer to increase a number of the current set of
scrambling sequences to account for a number of physical
layer cell identities.

In another aspect a processor that executes the following
instructions mcludes: processing a set of physical layer cell
identities; extending a current set of scrambling sequences;
and increasing a number of the current set ol scrambling
sequences to account for a number of physical layer cell
identities.

In another aspect, a method for wireless communications
includes: processing a set of physical layer cell identities;
processing a current set of scrambling sequences; and receiv-
ing an extended set of scrambling sequences to account for
increases in the physical layer cell 1dentities.

In yet another aspect, a communications apparatus
includes: a memory that retains instructions for determining a
set of physical layer cell identities, processing a current set of
scrambling sequences, and processing an extended set of
scrambling sequences to account for increases in the physical
layer cell identities; and a processor that executes the mstruc-
tions.

In another aspect, a computer program product includes
code for causing a computer to process a set of physical layer
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cell identities; code for causing a computer to extend a current
set of scrambling sequences; and code for causing a computer
to process a number of extended scrambling sequences to
account for a number of extended physical layer cell 1denti-
ties.

In another aspect, a processor executes the following
istructions: processing a set of physical layer cell identities;
extending a current set of scrambling sequences; and process-
ing an extended number of scrambling sequences to account
for an extended number of physical layer cell identities. This
can 1include processing an instruction, computing a factor to a
raised power, or performing a select operation between com-
puting factors. The factors include an extension integer, an
extension sequence, an instruction, means for extending fur-
ther, a raised power factor, a selection element, or selection
instruction.

FI1G. 8 1llustrates a communications apparatus 800 that can
be a wireless communications apparatus, for instance, such as
a wireless terminal. Additionally or alternatively, communi-
cations apparatus 800 can be resident within a wired network.
Communications apparatus 800 can include memory 802 that
can retain mstructions for performing a signal analysis 1n a
wireless communications terminal. Additionally, communi-
cations apparatus 800 may include a processor 804 that can
execute mstructions within memory 802 and/or instructions
recetved from another network device, wherein the 1nstruc-
tions can relate to configuring or operating the communica-
tions apparatus 800 or a related communications apparatus.

Referring to FIG. 9, a multiple access wireless communi-
cation system 900 1s 1llustrated. The multiple access wireless
communication system 900 includes multiple cells, including
cells 902,904, and 906. In the aspect the system 900, the cells
902, 904, and 906 may include a Node B that includes mul-
tiple sectors. The multiple sectors can be formed by groups of
antennas with each antenna responsible for communication
with UEs 1n a portion of the cell. For example, 1n cell 902,
antenna groups 912, 914, and 916 may each correspond to a
different sector. In cell 904, antenna groups 918, 920, and 922
cach correspond to a different sector. In cell 906, antenna
groups 924, 926, and 928 cach correspond to a different
sector. The cells 902, 904 and 906 can include several wire-
less communication devices, e.g., User Equipment or UEs,
which can be 1n communication with one or more sectors of
cach cell 902, 904 or 906. For example, UEs 930 and 932 can
be 1n communication with Node B 942, UEs 934 and 936 can
be 1n communication with Node B 944, and UEs 938 and 940
can be in communication with Node B 946.

Referring now to FI1G. 10, a multiple access wireless com-
munication system according to one aspect 1s illustrated. An
access point 1000 (AP) includes multiple antenna groups, one
including 1004 and 1006, another including 1008 and 1010,
and an additional including 1012 and 1014. In FIG. 10, only
two antennas are shown for each antenna group, however,
more or fewer antennas may be utilized for each antenna
group. Access terminal 1016 (AT) 1s in communication with
antennas 1012 and 1014, where antennas 1012 and 1014
transmit information to access terminal 1016 over forward
link 1020 and recerve information from access terminal 1016
over reverse link 1018. Access terminal 1022 1s in communi-
cation with antennas 1006 and 1008, where antennas 1006
and 1008 transmit information to access terminal 1022 over
torward link 1026 and receive information from access ter-
minal 1022 over reverse link 1024. In a FDD system, com-
munication links 1018, 1020, 1024 and 1026 may use difier-
ent frequency for communication. For example, forward link
1020 may use a different frequency then that used by reverse
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Each group of antennas and/or the area 1n which they are
designed to communicate 1s often referred to as a sector of the
access point. Antenna groups each are designed to commu-
nicate to access terminals 1n a sector, of the areas covered by
access point 1000. In communication over forward links 1020
and 1026, the transmitting antennas of access point 1000
utilize beam-forming 1n order to improve the signal-to-noise
ratio of forward links for the different access terminals 1016
and 1022. Also, an access point using beam-forming to trans-
mit to access terminals scattered randomly through its cover-
age causes less interference to access terminals 1n neighbor-
ing cells than an access point transmitting through a single
antenna to all 1ts access terminals. An access point may be a
fixed station used for communicating with the terminals and
may also be referred to as an access point, a Node B, or some
other terminology. An access terminal may also be called an
access terminal, user equipment (UE), a wireless communi-
cation device, terminal, access terminal or some other termi-
nology.

Referring to FI1G. 11, asystem 1100 illustrates a transmitter
system 1110 (also known as the access point) and a receiver
system 1150 (also known as access terminal) in a MIMO
system 1100. At the transmuitter system 1110, traffic data for a
number of data streams 1s provided from a data source 1112 to
a transmit (1X) data processor 1114. Each data stream 1s
transmitted over a respective transmit antenna. TX data pro-
cessor 1114 formats, codes, and interleaves the traific data for
cach data stream based on a particular coding scheme
selected for that data stream to provide coded data.

The coded data for each data stream may be multiplexed
with pilot data using OFDM techniques. The pilot data 1s
typically a known data pattern that 1s processed 1n a known
manner and may be used at the recerver system to estimate the
channel response. The multiplexed pilot and coded data for
cach data stream 1s then modulated (1.e., symbol mapped)
based on a particular modulation scheme (e.g., BPSK, QPSK,
M-PSK, or M-QAM) selected for that data stream to provide
modulation symbols. The data rate, coding, and modulation
for each data stream may be determined by instructions per-
formed by processor 1130.

The modulation symbols for all data streams are then pro-
vided to a TX MIMO processor 1120, which may further
process the modulation symbols (e.g., for OFDM). TX
MIMO processor 1120 then provides NT modulation symbol
streams to NT transmitters (TMTR) 1122a through 1122¢. In
certain embodiments, TX MIMO processor 1120 applies
beam-forming weights to the symbols of the data streams and
to the antenna from which the symbol 1s being transmitted.

Each transmitter 1122 receives and processes a respective
symbol stream to provide one or more analog signals, and
turther conditions (e.g., amplifies, filters, and up-converts)
the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. NT modulated signals
from transmitters 1122a through 1122¢ are then transmitted
from NT antennas 1124a through 1124z, respectively.

Atrecerver system 1150, the transmitted modulated signals
are recetved by NR antennas 1152a through 11527 and the
received signal from each antenna 1152 i1s provided to a
respective receiver (RCVR) 1154aq through 1154r. Fach
receiver 1154 conditions (e.g., filters, amplifies, and down-
converts) a respective recerved signal, digitizes the condi-
tioned signal to provide samples, and further processes the
samples to provide a corresponding “recerved” symbol
stream.

An RX dataprocessor 1160 then receives and processes the
NR recerved symbol streams from NR receivers 1154 based

on a particular receiver processing technique to provide NT
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“detected” symbol streams. The RX data processor 1160 then
demodulates, de-interleaves, and decodes each detected sym-
bol stream to recover the traflic data for the data stream. The
processing by RX data processor 1160 1s complementary to
that performed by TX MIMO processor 1120 and TX data
processor 1114 at transmitter system 1110.

A processor 1170 periodically determines which pre-cod-
ing matrix to use (discussed below). Processor 1170 formu-
lates a reverse link message comprising a matrix index por-
tion and a rank value portion. The reverse link message may
comprise various types of information regarding the commu-
nication link and/or the recerved data stream. The reverse link
message 1s then processed by a TX data processor 1138,
which also receives traffic data for a number of data streams
from a data source 1136, modulated by a modulator 1180,
conditioned by transmitters 11354a through 11547, and trans-
mitted back to transmitter system 1110.

At transmitter system 1110, the modulated signals from
receiver system 1150 are recerved by antennas 1124, condi-
tioned by recervers 1122, demodulated by a demodulator
1140, and processed by a RX data processor 1142 to extract
the reserve link message transmitted by the receirver system
1150. Processor 1130 then determines which pre-coding
matrix to use for determining the beam-forming weights then
processes the extracted message.

In an aspect, logical channels are classified 1nto Control
Channels and Traffic Channels. Logical Control Channels
comprises Broadcast Control Channel (BCCH) which 1s DL
channel for broadcasting system control information. Paging
Control Channel (PCCH) which 1s DL channel that transiers
paging information. Multicast Control Channel (MCCH)
which 1s Point-to-multipoint DL channel used for transmit-
ting Multimedia Broadcast and Multicast Service (MBMS)
scheduling and control nformation for one or several
MTCHs. Generally, after establishing RRC connection this
channel 1s only used by UEs that recetve MBMS (Note: old
MCCH+MSCH). Dedicated Control Channel (DCCH) 1s
Point-to-point bi-directional channel that transmits dedicated
control information and used by UEs havmg an RRC connec-
tion. Logical Trailic Channels comprise a Dedicated Traffic
Channel (DTCH) which 1s Point-to-point bi-directional chan-
nel, dedicated to one UE, for the transier of user information.
Also, a Multicast Tratfic Channel (MTCH) for Point-to-mul-
tipoint DL channel for transmitting traffic data.

Transport Channels are classified into DL and UL. DL
Transport Channels comprises a Broadcast Channel (BCH),
Downlink Shared Data Channel (DL-SDCH) and a Paging
Channel (PCH), the PCH for support of UE power saving
(DRX cycle 1s indicated by the network to the UE), broad-
casted over entire cell and mapped to PHY resources which
can be used for other control/traific channels. The UL Trans-
port Channels comprises a Random Access Channel
(RACH), a Request Channel (REQCH), an Uplink Shared
Data Channel (UI -SDCH) and plurality of PHY channels.
The PHY channels comprise a set of DL channels and UL
channels.

The DL PHY channels comprises: Common Pilot Channel
(CPICH), Synchronization Channel (SCH), Common Con-
trol Channel (CCCH), Shared DL Control Channel (SD-
CCH) Multicast Control Channel (MCCH), Shared UL
Assignment Channel (SUACH), Acknowledgement Channel
(ACKCH), DL Physical Shared Data Channel (DL-PSDCH),
UL Power Control Channel (UPCCH), Paging Indicator
Channel (PICH), and Load Indicator Channel (LICH), for
example.

The UL PHY Channels comprises: Physical Random
Access Channel (PRACH), Channel Quality Indicator Chan-
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nel (CQICH), Acknowledgement Channel (ACKCH),
Antenna Subset Indicator Channel (ASICH), Shared Request
Channel (SREQCH), UL Physical Shared Data Channel (UL-
PSDCH), and Broadband Pilot Channel (BPICH), for
example.

Other terms/components include: 3G 3rd Generation,
3GPP 3rd Generation Partnership Project, ACLR Adjacent
channel leakage ratio, ACPR Adjacent channel power ratio,
ACS Adjacent channel selectivity, ADS Advanced Design
System, AMC Adaptive modulation and coding, A-MPR
Additional maximum power reduction, ARQ Automatic
repeat request, BCCH Broadcast control channel, BTS Base
transceiver station, CDD Cyclic delay diversity, CCDF
Complementary cumulative distribution function, CDMA
Code division multiple access, CFI Control format indicator,
Co-MIMO Cooperative MIMO, CP Cyclic prefix, CPICH
Common pilot channel, CPRI Common public radio inter-
tace, CQI Channel quality indicator, CRC Cyclic redundancy
check, DCI Downlink control indicator, DFT Discrete Fou-
rier transform, DFT-SOFDM Discrete Fourier transform
spread OFDM, DL Downlink (base station to subscriber
transmission), DL-SCH Downlink shared channel, D-PHY
500 Mbps physical layer, DSP Digital signal processing, DT
Development toolset, DVSA Digital vector signal analysis,
EDA Electronic design automation, E-DCH Enhanced dedi-
cated channel, E-UTRAN FEvolved UMTS terrestrial radio

access network, eMBMS Fvolved multimedia broadcast mul-

ticast service, eNB Evolved Node B, EPC Evolved packet
core, EPRE E

Energy per resource element, ETSI European
Telecommunications Standards Institute, E-UTRA Evolved
UTRA, E-UTRAN Evolved UTRAN, EVM Error vector
magnitude, and FDD Frequency division duplex.

Still yet other terms include FFT Fast Fourier transform,
FRC Fixed reference channel, FS1 Frame structure type 1,
FS2 Frame structure type 2, GSM Global system for mobile
communication, HARQ Hybnd automatic repeat request,
HDL Hardware description language, HI HARQ indicator,
HSDPA High speed downlink packet access, HSPA High
speed packet access, HSUPA High speed uplink packet
access, IFFT Inverse FFT, IOT Interoperability test, IP Inter-
net protocol, LO Local oscillator, LTE Long term evolution,
MAC Medium access control, MBMS Multimedia broadcast
multicast service, MBSFN Multicast/broadcast over single-
frequency network, MCH Multicast channel, MIMO Mul-
tiple input multiple output, MISO Multiple mput single out-
put, MME Mobility management entity, MOP Maximum
output power, MPR Maximum power reduction, MU-MIMO
Multiple user MIMO, NAS Non-access stratum, OBSAI
Open base station architecture interface, OFDM Orthogonal
frequency division multiplexing, OFDMA Orthogonal fre-
quency division multiple access, PAPR Peak-to-average
power ratio, PAR Peak-to-average ratio, PBCH Physical
broadcast channel, P-CCPCH Primary common control
physical channel, PCFICH Physical control format indicator
channel, PCH Paging channel, PDCCH Physical downlink
control channel, PDCP Packet data convergence protocol,
PDSCH Physical downlink shared channel, PHICH Physical
hybrid ARQ) indicator channel, PHY Physical layer, PRACH
Physical random access channel, PMCH Physical multicast
channel, PMI Pre-coding matrix indicator, P-SCH Primary
synchronization signal, PUCCH Physical uplink control
channel, and PUSCH Physical uplink shared channel.

Other terms include QAM Quadrature amplitude modula-
tion, QPSK Quadrature phase shift keying, RACH Random
access channel, RAT Radio access technology, RB Resource
block, RF Radio frequency, RFDE RF design environment,
RLC Radio link control, RMC Reference measurement chan-
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nel, RNC Radio network controller, RRC Radio resource
control, RRM Radio resource management, RS Reference
signal, RSCP Recerved signal code power, RSRP Reference
signal recerved power, RSR(Q Reference signal received qual-
ity, RSSI Recerved signal strength indicator, SAE System
architecture evolution, SAP Service access point, SC-FDMA
Single carrier frequency division multiple access, SFBC
Space-Irequency block coding, S-GW Serving gateway,
SIMO Single input multiple output, SISO Single input single
output, SNR Signal-to-noise ratio, SRS Sounding reference
signal, S-SCH Secondary synchronization signal, SU-MIMO
Single user MIMO, TDD Time division duplex, TDMA Time
division multiple access, TR Technical report, TrCH Trans-
port channel, TS Technical specification, TTA Telecommu-
nications Technology Association, TTI Transmission time
interval, UCI Uplink control indicator, UE User equipment,
UL Uplink (subscriber to base station transmission), UL-
SCH Uplink shared channel, UMB Ultra-mobile broadband,
UMTS Universal mobile telecommunications system, UTRA
Universal terrestrial radio access, UTRAN Universal terres-
trial radio access network, VSA Vector signal analyzer,
W-CDMA Wideband code division multiple access

It 1s noted that various aspects are described herein in
connection with a terminal. A terminal can also be referred to
as a system, a user device, a subscriber unit, subscriber sta-
tion, mobile station, mobile device, remote station, remote
terminal, access terminal, user terminal, user agent, or user
equipment. A user device can be a cellular telephone, a cord-
less telephone, a Session Initiation Protocol (SIP) phone, a
wireless local loop (WLL) station, a PDA, a handheld device
having wireless connection capability, a module within a
terminal, a card that can be attached to or integrated within a
host device (e.g., a PCMCIA card) or other processing device
connected to a wireless modem.

Moreover, aspects of the claimed subject matter may be
implemented as a method, apparatus, or article of manufac-
ture using standard programming and/or engineering tech-
niques to produce software, firmware, hardware, or any com-
bination thereof to control a computer or computing
components to implement various aspects of the claimed
subject matter. The term “article of manufacture™ as used
herein 1s intended to encompass a computer program acces-
sible from any computer-readable device, carrier, or media.
For example, computer readable media can include but are
not limited to magnetic storage devices (e.g., hard disk,
floppy disk, magnetic strips . . . ), optical disks (e.g., compact
disk (CD), digital versatile disk (DVD). .. ), smart cards, and
flash memory devices (e.g., card, stick, key dnive . . . ).
Additionally 1t should be appreciated that a carrier wave can
be employed to carry computer-readable electronic data such
as those used 1n transmitting and recerving voice mail or 1n
accessing a network such as a cellular network. Of course,
those skilled 1n the art will recognize many modifications may
be made to this configuration without departing from the
scope or spirit of what 1s described herein.

As used 1n this application, the terms “component,” “mod-
ule,” “system,” “protocol,” and the like are intended to refer to
a Computer-related entity, either hardware, a combination of
hardware and software, software, or software 1n execution.
For example, a component may be, but 1s not limited to being,
a Process running on a processor, a processor, an object, an
executable, a thread of execution, a program, and/or a com-
puter. By way of illustration, both an application running on
a server and the server can be a component. One or more
components may reside within a process and/or thread of
execution and a component may be localized on one com-
puter and/or distributed between two or more computers.
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What has been described above includes examples of one
or more embodiments. It 1s, of course, not possible to describe
every concervable combination of components or methodolo-
gies for purposes of describing the atorementioned embodi-
ments, but one of ordinary skill 1n the art may recognize that
many further combinations and permutations of various
embodiments are possible. Accordingly, the described
embodiments are intended to embrace all such alterations,
modifications and variations that fall within the spirit and
scope of the appended claims. Furthermore, to the extent that
the term “includes™ 1s used 1n either the detailed description or
the claims, such term is intended to be inclusive 1n a manner
similar to the term “comprising” as “comprising” 1s inter-
preted when employed as a transitional word 1n a claim.

What 1s claimed 1s:

1. A method for wireless communications, comprising;:

determining a set of physical layer cell 1dentities;

analyzing a current set of scrambling sequences; and

increasing the current set of scrambling sequences to
account for increases 1n the physical layer cell identities
by adding an extension element I to the current set of
scrambling sequences, where I 1s an integer and 1ndi-
cates whether to apply the scrambling sequences to the
set of physical layer cell identities or to an extended set
of physical layer cell identities.

2. The method of claim 1, further comprising increasing the
current set of scrambling sequences by N, where N 1s an
integer and employed as a binary power to raise the number of
scrambling sequences 1n the current set.

3. The method of claim 1, further comprising adding N bits
to a scrambling sequence 1nitialization, where N 1s an integer
and the N bits indicate additional bits due to a physical layer
cell identity space increase.

4. The method of claim 3, wherein the N baits are linked to
an 1ncrease 1n cell identifiers employed in the scrambling
sequence 1nitialization.

5. The method of claim 4, wherein the N bits indicate an
arrangement ol Primary Synchronization Codes (PSC) and
Secondary Synchronization Codes (SSC).

6. The method of claim 5, wherein 1f N 1s set to a value of
(1), then PSC/SSC are swapped 1n order, and 11 N 1s set to a
value of (0), then PSC/SSC apply 1n an original order.

7. The method of claim 5, wherein one or more of the N bits
are distributed in differing portions of a scrambling sequence.

8. The method of claim 5, wherein the N bits are applied to
a primary reference signal (PRS), a scrambling function, or a
hopping function.

9. The method of claim 1, further comprising maintaining,
the current set of scrambling sequences in addition to an
extended set of scrambling sequences 1n order to support
legacy systems.

10. The method of claim 1, wheremn the scrambling
sequences are associated with a wireless physical layer.

11. The method of claam 1, wherein the scrambling

sequences are associated with a physical uplink shared chan-
nel (PUSCH) or a physical downlink shared channel (PD-

SCH).

12. The method of claam 1, wherein the scrambling
sequences are associated with a physical multicast channel
(PMCH) or a physical control format indicator channel (PC-
FICH).

13. The method of claim 1, wheremn the scrambling
sequences are associlated with a physical downlink control

channel (PDCCH) or a physical hybrid ARQ indicator chan-
nel (PHICH).

14. The method of claim 1, wherein the scrambling
sequences are assoclated with a downlink cell-specific for-
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mat, a user equipment-specific format, or a multicast broad-
cast single frequency network (MBSFN) format.

15. A communications apparatus, comprising:

a memory that retains 1nstructions for determining a set of

18

increasing a number of the current set of scrambling

sequences to account for a number of physical layer cell
1identities.

24. The processor of claim 23, further comprising a selec-

physical layer cell identities, generating a current set of ° tion element to automatically increase scrambling sequence

scrambling sequences, and automatically increasing the
current set of scrambling sequences to account for
increases 1n the physical layer cell 1dentities by adding
an extension element I to the current set of scrambling
sequences, where I 1s an integer and indicates whether to
apply the scrambling sequences to the set of physical
layer cell identities or to an extended set of physical
layer cell identities; and
a processor that executes the mstructions.
16. The communications apparatus of claim 15, the
memory further retains an instruction to increase the current
set of scrambling sequences by N, where N 1s an integer and
employed as a binary power to raise the number of scrambling
sequences 1n the current set. 20
17. The communications apparatus of claim 15, the
memory further retains an instruction for adding bits that
indicate Primary Synchronization Codes (PSC) and Second-
ary Synchronization Codes (S5C).
18. The communications apparatus of claim 15, wherein 25
the scrambling sequences are associated with a wireless
physical layer, a channel, or a device.
19. A communications apparatus, comprising:
means for determining a set of physical layer cell identities;
means for analyzing a current set of scrambling sequences; 30
and
means for increasing the current set of scrambling
sequences to account for increases 1n the physical layer
cell identities by adding an extension element I to the
current set ol scrambling sequences, where I 1s an 1nte- 35
ger and indicates whether to apply the scrambling
sequences to the set of physical layer cell identities or to
an extended set of physical layer cell identities.
20. The communications apparatus of claim 19, the means
for increasing further comprising means for increasing the 40
current set of scrambling sequences by N, where N 1s an
integer and employed as a binary power to raise the number of
scrambling sequences 1n the current set.
21. A computer program product comprising:
a computer-readable medium that includes code for 45
extending scrambling sequences, the code comprising:
code for causing a computer to generate a set o physical
layer cell 1dentities;

code for causing a computer to extend a current set of
scrambling sequences; 50

code for causing a computer to employ an extension
integer to select the current set of scrambling
sequences or an extended set of scrambling
sequences; and

code for causing a computer to increase a number of the 55
current set of scrambling sequences to account for a
number of physical layer cell identities.

22. The computer program product of claim 21, further
comprising an extension sequence that employs a raised
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identities.
25. A method for wireless communications, comprising;:
processing a set of physical layer cell identities;
processing a current set of scrambling sequences by adding

an extension element I to the current set of scrambling
sequences, where I 1s an integer and indicates whether to
apply the scrambling sequences to the set of physical
layer cell identities or to an extended set of physical
layer cell identities; and

processing an extended set of scrambling sequences to

account for increases 1n the physical layer cell identities.

26. The method of claim 25, further comprising processing,
the current set of scrambling sequences by N, where N 1s an
integer and employed as a binary power to raise the number of
scrambling sequences 1n the current set.

27. A communications apparatus, comprising:

a memory that retains nstructions for:

determining a set of physical layer cell 1dentities;

processing a current set of scrambling sequences;

increasing the current set by adding an extension ele-
ment I to the current set of scrambling sequences,
where I 1s an integer and indicates whether to apply
the scrambling sequences to the set of physical layer
cell identities or to an extended set of physical layer
cell 1identities; and

processing an extended set of scrambling sequences to
account for increases 1n the physical layer cell 1den-
tities; and

a processor that executes the nstructions.

28. The communications apparatus of claim 27, the
memory further retains an instruction to increase the current
set of scrambling sequences by N, where N 1s an integer and
employed as a binary power to raise the number of scrambling
sequences 1n the current set.

29. A communications apparatus, comprising:

means for processing a set of physical layer cell identities;

means for processing a current set of scrambling

SCQUCIICCS,

means for increasing the current set by adding an extension

clement I to the current set of scrambling sequences,
where I 1s an integer and 1ndicates whether to apply the
scrambling sequences to the set of physical layer cell
identities or to an extended set of physical layer cell
identities; and

means lor processing an extended set of scrambling

sequences to account for an extended number of physi-
cal layer cell identities.

30. The communications apparatus of claim 29, further
comprising means for increasing the current set of scrambling
sequences by N, where N 1s an integer and employed as a
binary power to raise the number of scrambling sequences in

power factor to increase the number of the current set of 60 the current set.

scrambling sequences.
23. A processor that executes the following instructions:
generating a set of physical layer cell identities;
extending a current set of scrambling sequences;
employing an extension integer to select the current set of 65
scrambling sequences or an extended set of scrambling
sequences; and

31. A computer program product comprising;:
a computer-readable medium that includes code for

extending scrambling sequences, the code comprising:

code for causing a computer to process a set of physical

layer cell 1dentities;
code for causing a computer to extend a current set of

scrambling sequences;
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code for causing a computer to employ an extension
integer to select the current set ol scrambling
sequences or an extended set of scrambling
sequences; and

code for causing a computer to process a number of 5
extended scrambling sequences to account for a num-
ber of extended physical layer cell 1dentities.

32. The computer program product of claim 31, further
comprising an extension sequence that employs a raised
power factor to increase the number of the current set of 10
scrambling sequences.

33. A processor that executes the following instructions:

processing a set of physical layer cell identities;

extending a current set of scrambling sequences;

employing an extension integer to select the current set ol 15

scrambling sequences or an extended set of scrambling
sequences; and

processing an extended number of scrambling sequences

to account for an extended number of physical layer cell
identities. 20

34. The processor of claim 33, further comprising a selec-
tion 1nstruction to automatically increase scrambling
sequence 1dentities.

20
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